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(54) Title: AN IMPROVED PHARMACEUTICAL COMPOSITION AND A PRCX:ESS FOR ITS PREPARATION 

^? 

(57) Abstract: The present invention relates to an improved pharmaceutical composition, in the form of a soft gel c^sule resistant 
to digestive juice. The composition of the present invention is made up of gelatin and an enteric polymer in the form of free acid 
^5 or its salts, containing a benzimidazole derivative used in the treatment of duodenal ulcers, soJubilised and/or suspended in a liquid 
or semisolid medium, comprising of a hydrophobic carrier, an alkaline inert reacting material and a surface active agent and/or a 
solubilising agent. The present invention also relates lo a method for preparing the above said pharmaceutical composition. 
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AN IMPROVED PHARMACEUTICAL COMPOSITION AND A 
PROCESS FOR ITS PREPARATION. 

5 The present invention relates to an improved pharmaceutical composition and a 
process for its preparation. The present invention particularly relates to an 
improved pharmaceutical composition, in the form of a soft gel capsule 
resistant to digestive juice. The composition of tiie present invention is made 
up of gelatin and an enteric polymer in the form of free acid or its salt, 

10 containing a benzimidazole derivative used in the treatment of duodenal ulcers, 
solublised and/or suspended in a liquid or semisolid medium, comprising of a 
hydrophobic carrier, an alkaline inert reacting material and a surface active 
agent and/or a solublising agent. The present invention also relates to a 
method for preparing the above said pharmaceutical composition. 

15 

Benzhnidazole derivatives such as Omeprazole, Lansoprazole Timoprazole and 
Pantoprazole etc., are known potent proton pxmip inhibitors with powerful 
inhibitory action against the secretion of gastric juice (Lancet, Nov. 27, 1982 
pages 1223-1224). They are used in the treatment of Zollinzer - Elision 
20 syndrome and stress related esophagitis ulceration. The derivatives are well 
laiown and are described, for example in EP-A 0005129. 

It has been found that these benzimidazole derivatives, and in particular 
omeprazole, are susceptible to degradation in acid and neutral media. It is 

25 known to protect oral dosage forms of such benzimidazole derivatives by 
providing an enteric coating. In this way, the active material is protected from 
acidic gastric juices until it reaches the desired site of release, e.g. the small 
intestine. Because certain enteric coatings themselves can be, or contain, 
acidic material, it also often is required to protect the benzimidazole derivatives 

30 from the acidity of the enteric coating. For example, it is known to formulate 
the benzimidazole derivatives with an alkaline material before applying the 
enteric coating. It is also known to provide an intermediate coating between 
the benzimidazole derivative and the enteric coating. Generally the 
intermediate coating is selected so as to be substantially water-soluble or 

3 5 water-di spersible . 

EP-A-024 7983; US 4,786,505; US 4,853,230 and US 5,385,739 describe oral 
pharmaceutical preparations containing benzimidazole derivatives that are 
potent inhibitors of gastric acid secretion, which are composed of a core 
40 material in the form of small beads or tablets containing one of the 
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benzimidazole derivatives, particularly omeprazole, together with an alkaline 
reacting compound. The core material contains one or more inert reacting sub- 
coating layers thereon thereby providing a final outer enteric coating. Altiiough 
the above-described compositions are reasonably stable over an extended 
period of storage, discoloration of the pellets and / or tablets witii reduced 
gastric resistance and reduction of dissolution rate in alkaline buffers was 
observed. 



Moreover the processes disclosed above are time-consuming and laborious, 
10 involving many stages in manufacturing of the composition, consequently 
increasing the cost of the final composition. 

In a German patent DE 32 22 476 a pharmaceutical composition has been 
described in which a soft gelatin capsule that is resistant to digestive jmce, 
15 whose wall includes a usual gelatin mass which contains polyvinyl acetate 
phthalate, hydroxypropyl methyl cellulose phthalate or a vinyl acetate / 
crotonic acid copolymer and/or an alkali metal salt, ammonia salt or amino salt 
of the same in their wall, and which released its contents readily in the 
mtestines within the prescribed time. The capsules are fiirther treated on the 
surface with an aldehyde-coating agent. 

With the capsule shell composition described in DE 32 22 476 above, if used 
as such for manufechning capsules containing one of the benzimidazole 
denvatives in a conventional manner, the free acidic groups of the polymer in 
the shell composition reacts with the benzimidazole derivatives and reduces the 
efficacy of the product during its storage / shelf life period. 

The above said prior art processes also have the following drawbacks: - 

Requirement of sophisticated coating equipment and large amounts of organic 
solvents / alkali salts are employed to dissolve the enteric polymers for coating 
the fine particles. 

The active substance(s), benzimidazole derivatives, needs to be protected by a 
sub coat from the reacting acidic groups present in the enteric polymers. 

The processing time and the number of steps involved are many. 

The resulting product, i.e., pellets / beads / tablets, has to be dried to keep 
moistiire content below 1.5% to ensure drug stability during processing and 
through its shelf storage. 



wo 01/24780 PCT/INOO/00079 



The active substance(s), benzimidazole derivatives, present in the final 
formulation as solid dispersed in a hydrophilic solid matrix and hence requires 
some time to dissolve into the surrounding intestinal fluid betbre being 
5 absorbed. 



Large quantities of polymer i.e. 15-25% w/w, based on product, need to be 
applied to achieve desired gastric protection. 

10 The pH of medium used to suspend / solublise the drug needs to be adjusted to 
alkaline condition i.e. above pH 8.0 to prevent degradation during processing. 

The micro environment surrounding the core also contains alkaline material to 
neutralise the acidic medium that permeates the outer enteric coating during the 
15 product transit through stomach. 

In case of pellets / beads large surface area needs to be coated with protective 
polymer sub-coat. 

\ 20 Considering the importance gained for the composition containing 

benzimidazole derivatives, particularly for the treatment of duodenal ulcers, 
there is a need for the development of pharmaceutical composition containing 
said derivatives haying stability for an extended period during which period-the 
composition does not get discoloured and / or degraded. 

25 

The present invention is directed to the production of soft gelatin capsules in a 
conventional manner using gelatin mass having an enteric polymer incorporated 
into it and to incorporate a mixture containing benzimidazole derivative, and an 
alkaline reacting substance with larger quantities of hydrophobic oily substance 
30 or a mixture of such oily substances into the gelatin shell . The resulting 
capsules being insoluble up to a pH value of 5.5 in aqueous media, but quickly 
dissolving above a pH of 6,0. 

The invention has been developed based on our finding as a result of sustained 
35 R&D work, that the incorporation of benzimidazole derivatives, particularly 
usefiil for the treatment of duodenal ulcers, along with an alkaline inert reacting 
material into a hydrophobic oily substance wherein the benzimidazole 
derivative is in the form of solution or dispersion, results in extended periods of 
stability during which period the composition does not get discolored and / or 
40 degraded. 

) 



3 
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In other words, the active ingredient in the composition is kept partially in the 
form of solution and partially in the form of finely divided particles suspended 
freely in the oily substance which makes the active ingredient readily 
absorbable the moment the gastric resistant but intestinal soluble gelatin 
composition is dissolved. 

Such a composition will have an advantage over the existing form of the 
formulation as the available dosage forms for benzimidazole derivatives are 
having the total amount of active ingredient in the form of solid particles 
engulfed in a solid matrix of excipients preferably hydrophilic substances, 
further coated with protective and gastric resistant enteric polymer coatings. 
It may take some time to dissolve these coats before the benzimidazole 
derivative is dissolved into the surronding intestinal fluid and gets absoibed. 

Accordingly the main objective of the present invention is to provide an 
improved pharmaceutical composition containing benzimidazole derivatives 
having enhanced stability during storage. 

According to another objective of tiie present invention there is provided 
intestine dissoluble soft gel capsule composition comprising gelatin and an 
enteric polymer in the fonn of a free acid or its salt and the phamiaceutical 
composition comprises benzimidazole derivatives, in particular omeprazole, 
incorporated in an oily base which is stable during shelf storage. 

Still another objective of the invention is to provide a pharmaceutical 
composition comprising benzimidazole derivatives, to be filled into soft gel 
capsules, which composition reduces degradation of the benzimidazole 
derivatives during storage / shelf life. 

According to still another objective of the invention there is provided a process 
for preparation of soft gel capsules comprising benzimidazole derivatives that 
are resistant to the digestive / gastiic juice, a gelatin mass and an enteric 
polymer in the form of a free acid or as its salt. 

Accordingly, the present invention provides, an improved pharmaceutical 
composition in the form of a soft gel capsule resistant to gastric juice and 
soluble in intestine useful for the h-eabnent of duodenal ulcers and related 
ailments which comprises a gelatin shell which is resistant to gastiic juice and 
soluble in intestine having an enteric polymer coating in the form of free acid or 
Its salt, the capsule incoiporating a composition comprising of benzimidazole 
derivative, a hydrophobic oily substance or a mixture of such 
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oily substances, an alkaline inert reacting material, a dispersing agent, a surface 
active agent and / or a solublising agent; the resulting capsules being insoluble 
in aqueous medium up to a pH of 5.5 but quickly dissolving above pH of 6.O., 

5 

According to another feature of the present invention, there is provided a 
process for tiie preparation of a phannaceutical composition in the fonn of a 
soft gel capsule resistant to gastric juice and soluble in intestine useful for tiie 
treatment of duodenal ulcws and related aihnents which comprises fonning a 
10 gelatin shell which is resistant to gastric juice and soluble in intestine having an 
enteric polymer coating in the fonn of free add or its salt, incoijwrating into 
the resultant capsule a composition comprising a benzimidazole derivative, a 
hydrophobic oily substance or a mixture of such oily substances, such 
substance(s) being insoluble in aqueous medium up to a pH of 5.5 but quickly 
dissolving above pH of 6.0.,an alkaline inert reacting material, a dispersing 
agent, a surfece active agent and / or a solublising agent. 

The capsules so formed are insoluble in aqueous medium up to a pH of 5.5 but 
quickly dissolve above pH of 6,0. 

In a preferred embodiment of the invention, the oiteric polymer used in die soft 
gel cq)sule composition may be selected from among the polymers but not 
limited to free acid fomis of hydroxypropyl mefliyl celhilose phflialate, 
alkyhnethaoylate and methaciyKc acid ester copolymers, polyvinylacetate 
phthalate and the like or their ammonia or alkah metal salts. The amount of 
such enteric polymer employed may range fix)m 5.0 - 40.0 percent, preferably 
5.0 - 25.0 percent by wei^t with reference to the dried shell. 

The gelatin mass into which the enteric polymer is incorporated is made up of a 
conq)osition known in the art and contains gelatin, a plasticizer, preservatives, 
colourants, opacifiers, flavouiB etc., as required. 

In order to cany out faster dissolution of the enteric polymer for preparing the 
capsule shell composition, the polymer is first dispersed in water, then an 
aqueous solution of ammonia or alkali metal salt is mixed while stining. When 
alkali metal salt is used it may be selected from substances such as sodium 
hydroxide, potassium hydroxide, bicarbonate sodium, potassium bicarbonate, 
sodium carbonate, potassium carbonate etc. The quantity of the base materials' 
used is such that it is suflRcient to neutralise 60 to 100 percent of the free acid 
groups present in the selected enteric polymer. 
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20 



15 



^^r^"" ammpnia or alkali has to be removed from the capsule shell 
composition to avoid decomposition of the ester coupKngs in enteric polymers 
When aqueous ammoma solution is used to prepare polymer solution the 
^rLT.T'''*'^''^^^''^'"'^ prepaSgthe%aTsuleafte?mia*g 

When aflcali metal salts are used, the excess alkali is to be neutralized by 
fr^g the capsules with an acid selected from any of the following ones 
hy^ochlonc acd, sulphric acid, nitric acid, phosphoric acid, mono 
acids such as acetic acid, propionic acid, benzoic acid etc., dicarboxyhc adds 
such as ox^ic acid, maleic acid, fimiaric add etc. TTie adds are used in the 
lonn ot cold dihite aqueous solutions in the concentration range of 3 to 30% 
depradmg on the type of acid used. The acid treatment may be canied out after 
manufacturmg and partial drying of the capsules to avoid delbnnation and / or 
leakage of flie capsule contents. 

According to another featiire of the invention the soft gel capsules are 
20 optionally ti-eated with a cross-linking agent that reacts with gelatin and makes 
It insoluble m gastric juice. The cross-linking agent may be selected from 
among the aldehydes such as fonnaldehyde, glutaraldehyde, crotonaldehyde 
1,2-phthalic add aldehyde, IJjjAflialic add aldehyde. l,4.phthaUc add 
aldehyde or caibodiimides Iflce l-efliyl-3-[2-moipholinyH4).etiiylf 
25 caitodiimide-metho-p-toluene-sulfonate. The ti^atment may be done by either 
coating 0.05 to 1.0% w/v of the substance in an alcohol containing aqueous 
solution on to the soft gel capsule surface or mixing tiiese substances in flie 
gelatin mass before capsule manu&cturing. 

30 According to another feature of the invention the phannaceutical composition 
containing benzimidazole derivative, known for its potent proton pump 
inhibition wifli powerful inhibitoiy action against the scCTeti'on of gastiic juice, 
is prepared by suspending and/or solubilising die benzimidazole derivative in a 
carrier mixture composed of a hydrophobic oily carrier material, an alkaline 

35 inert reacting material and a dispersing agent and/or a surface active agent, 
surface active agent. The amount of such benzimidazole derivative used is 
equivalent to one unit dose recommended depending on the benzamidazole 
derivative incorporated i.e. for omeprazole the amount incoiporated into 
enteric soft gel capsule may range from 10.0 to 60.0mg per capsule, preferably 

40 20,0 to 40.0 mg per capsule. 
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The hydrophobic oily material may be selected from among the following fats 
and oils: Fats and oils of vegetable origin such as sesame oil, com, maize oil, 
soybean oil, sunflower oil, arachis oil, gingly oil etc.; animal oils such as fish 
oil, pig oil, beef oil etc.; esters of straight chained aliphatic oils contained in 
glycerol such as Sunsoft 700 P-2 (a monoester substance manufactured by 
Taiho Chemicals Company) Panasete 810 ( a triester substance, manufactured 
by Nippon Oils and Fats); hydrogenated vegetable oils or a mixture thereof 
The amount of such hydrophobic oily material may range from 50.0 to 80.0 
percent by weight with reference to the contents filled in a capsule. 

The alkaline buffering material present in the phannaceutical composition may 
be selected from among but are not restricted to substances such as the sodium, 
potassium, calcium, magnesium and aluminum salts of phosphoric acid,' 
carbonic acid, citric acid, other suitable orgamc or inorganic acids; substances 
used in antacid preparations; meglumine; triethanolamine etc. The amount of 
such alkaline buffering material present in the composition may range from 5.0 
to 40.0 percent, preferably 10.0 to 25.0 percent by weight with reference to the 
contents filled in cqjsule. 

The substances that increase viscosity of the oily material either by dissolving 
or by forming a colloidal dispersion are used as dispersing agents. The 
dispersing agent is selected from among but not restricted to colloidal silicon 
dioxide, poIyvinylp37Tohdone etc. The mount of such suspending agent present 
in the composition may range from 0.5 to 20.0 percent preferably 1.0 to 10.0 
percent by weight with reference to the content filled in c^sules. 

The surfece active agent used as solublising and / or dispereing agents is 
selected from among but is not restricted to substances such as glyceryl 
monostearate, polyoxyethylene castor oil derivatives such as Cremophor RH 
40. Cremophor EL (Make ; BASF Corporation), lecifliin, polyoxyethylene 
sorbitan fatty acid esters, sodium lauryl sulphate, doccusate sodium etc. The 
amount of such surface active agent present in the composition may range from 
2.0 to 20.0 percent preferably 5.0 to 15.0 percent by weight with reference to 
contents filled in capsule. 

The seamless soft gel capsules can be manufactiu-ed on a rotary die machine 
filling with the liquid and / or semi solid composition containing benzimidazole 
derivatives. 
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The invention is described in detail in the examples given below which are 
provided by way of illustration only and therefore should not be construed to 
limit the scope of the invention. 



EXAMPLE "1 
a) Composition of the Soft gelatin shell: 

Name of the ingredient Percent by wL 

Gelatin 35 0 

Glycerin 17 5 

Water 20.0 

Hydroxypropyl methyl cellulose phthalate 7.5 

Ammonia solution (25%w/v) 20.0 

Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
glycerin maintained at 70°C. Hydroxypropyl methylcellulose phthalate is 
dissolved by stirring in to ammonia solution at room temperature. The 
polymer solution is added to gelatin mass while stirring the mass 
maintained at 45 - 50°C. Vacuum is applied to the mixing vessel to 
remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 

b) Composition of the medicament: 

Name of the ingredient mg / Capsule 

Soybean oil 280.0 

Omeprazole 20.0 

Meglumine 20.0 

Lecithin 30,0 



Lecithin is dispersed into soybean oil using a mechanical stirrer. 
Omeprazole and meglumine are added to the dispersion while stirring to 
obtain a smooth dispersion. 

c) Manufacturing of capsuJe; 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 



8 
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EXAMPLE -2 



a) Composition of the Soft gelatin shell: 



Name of the ingredient 



Percent by wt 



Gelatin 

Glycerin 

Water 

Hydroxypropyl methyl cellulose phthalate 
Ammonia solution (25%w/v) 



30.0 
15.0 
20.0 
10.0 
25.0 



Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
glycerin maintained at 70°C. Hydroxypropyl methyl cellulose phthalate is 
dissolved by stirring in to ammonia solution at room temperature. The 
polymer solution is added to gelatin mass while stirring the mass 
maintained at 45 - 50°C. Vacuum is applied to the mixing vessel to 
remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 

b) Composition of the medicament : 

Name of the ingredient ing/ Capsule 

Soybean oil 280.0mg 

Omeprazole 20.0mg 

Meglumine 20.0mg 

Lecithin 30.0mg 

Lecithin is dispersed into soybean oil using a mechanical stirrer. 
Omeprazole and meglumine are added to the dispersion while stirring to 
obtain a smooth dispersion. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 
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EXAMPLE -3 



a) Composition of the Soft gelatin shell: 



Name of the ingredient 



Percent by wt 



Gelatin 

Glycerin 

Water 

Hydroxypropyl methyl cellulose phthalate 
Ammonia solution (25%w/v) 



40.0 
17.5 
20.0 
5.0 
17.5 



Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
glycenn maintained at 70°C. Hydroxypropyl methyl cellulose phthalate is 
dissolved by stirring in to ammonia solution at room temperature. The 
polymer solution is added to gelatin mass while stirring the mass 
maintained at 45 - 50*^0. Vacuum is applied to the mixing vessel to 
remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 



Lecithin is dispersed into soybean oil using a mechanical stirrer. 
Omeprazole and meglumine are added to the dispersion while stirring to 
obtain a smooth dispersion. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 



b) Composition of the medicament: 



Name of the ingredient 



mg / Capsule 



Soybean oil 
Omeprazole 
Meglumine 
Lecithin 



280.0mg 
20.0mg 
20.0mg 
30.0mg 
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EXAMPLE -4 
a) Composition of the Soft gelatin shell: 

Name of the ingre<iient Percent by wt* 

S 

Gelatin 35.0 

Glycerin 17.5 

Water 25.0 

Hydroxypropyl DKthyi cellulose phthalate 7.5 

0 Ammonia solution {25%w/v) 15.0 



Gelatin mass containing hydroxypropyl method cellulose is prepared by 
dispersing hydrox>prop>i methyl ceUidose phthalate in the fomi of a fine 
powder in a mixture of glycerin and water maintained at 70°C in which 
gelatin is dispersed to dissolve forming the gelatin mass. After cooling 
the mass to 45^C, ammonia solution is added slowly along the stirrer rod 
Mdiile stiuing into the gelatin preparation tank. Storing is continued till 
hydroxypropyl m^iyl cellulose phthalate is completely dissolved. The 
mass is made bubble firee by applying vacuum while maintaining the mass 
at 45 - 50^C under continuous mixing. 

b) Composition of the medicament: 



Name of the ingredioit mg / capsule 

Soybean oil 200.Qmg 

CremohorRH40 40.Qmg 

Lansoprazole 30.0lDg 

Disodium hydrogen orthophosphate 30.0nig 
Anhydrous 



Cremophor RH 40 is dispersed in soybean oil at 30^C. After cooling to 
room temperature Lansoprazole and disodium hydrogen ordiophosphate 
are dispersed in to the mbcture in the fomi of fine particles with the help of 
a mechanical stirrer and / or a homogeniser. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into die soft gel capsules. The soft gel capsules are 
raanufectured by a rotary die process. 

It 
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EXAMFLE-5 



a) Composition of the Soft gelatin shell: 



Name of the ingredient 



Percent by wL 



Gelatin 

Glycerin 

Water 

Hydroxypropyl methyl cellulose phthalate 
Sodium hydroxide solution 1% w/v 



35.0 
15.0 
20.0 
10.0 
20.0 



Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
glycerin maintained at 70°C. Hydroxypropyl methyl cellulose phthalate is 
dissolved by stirring in to sodium hydroxide solution at room temperature. 
Hydroxypropyl methyl cellulose phthalate solution in ammonia is added to 
gelatin mass while stirring the mass maintained at 45 - 50°C. Vacuum is 
applied to the mixing vessel to remove the ammonia evolved and to obtain 
bubble free transparent mixture of polymer solution and gelatin mass. 

b) Composition of the medicament: 

Name of the ingredient mg / capsule 

Soybean oil 200.0mg 

Hydrogenated vegetable oil 85.0mg 

Lecithin 20.0mg 

Pantoprazole Sodium 45.0mg 

Meglumine 20.0mg 

Hydrogenated vegetable oil is melted and dispersed into soybean oil at 30 
- 40°C followed by lecithin, meglumine and pantoprazole sodium and 
cooled to room temperature. The mixture is kneaded into a smooth paste 
using a triple roller mill. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 



12 
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EXAMPLE -6 
a) Composition of tlie Soft gelatin shell: 

Name of the ingredient Percent by wt 

Gelatin 3q q 

Propylene glycol ]5 o 

Water 2o"o 

Hydroxypropyl methyl cellulose phthalate 1 0.0 

Gelatin mass is prepared by dispersing in water at TCC. Hydroxypropyl 
mefliyl cellulose phthalate is dissolved in propylene glycol at 60 - 70°C 
and mixed with the gelatin mass to obtain rniiform mixture. 

b) Composition of the medicament: 

Name of the ingredient n,g / Capsule 

Soybean oil 280.0mg 

Omeprazole 20.0mg 

Meglumine 20.0mg 

^"^^ 30.0mg 

Lecithin is dispersed into soybean oil using a mechamcal stirrer 
Omeprazole and meglumine are added to the dispersion while stirring to 
obtain a smooth dispersion. 

c) Manufacturing of capsule: 

This gelatin mixture is tiansfeired to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
contammg medicament is transferred to the hopper of the capsulation 
machine for fillmg into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 
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EXAMPLE - 7 
a) Composition of the Soft gelatin shell: 



Name of the ingredient Percent by wt. 

Gelatin 35.O 

Glycerin I7.5 

Water 20.0 

Polyvinylacetate phthalate (PVAP) 7.5 

Ammonia solution (25%w/v) 20.0 



Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
glycerin maintained at TO^'C. Polyvinylacetate phthalate is dissolved by 
stirring into ammonia solution at room temperature. Polyvinylacetate 
phthalate solution in ammonia is added to gelatin mass while stilting the 
mass maintained at 45 - SO'^C. Vacuum is applied to the mixing vessel to 
remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 

b) Composition of the medicament: 



Name of the ingredient mg / capsule 

Sunflower oil 200.0mg 

Cremophor RH 40 40.0mg 

Lansoprazole 30.0mg 

Disodium hydrogen orthophosphate 30.0mg 
Anhydrous 



Cremophor RH 40 is dispersed in sunflower oil at 30°C. After cooling to 
room temperature Lansoprazole and disodium hydrogen orthophosphate 
are dispersed into the mixture in the form of fine particles with the help of 
a mechanical stirrer and / or a homogeniser. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of a rotary die 
capsulation machine for manufacture of a capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by a rotary die process. 
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EXAMPLE -8 
a) Composition of the Soft gelatin shell: 



Name of the ingredient Percent by wt 

Gelatin 35 0 

Glycerine 10.0 

Triethyl citrate 75 

Water 20.0 

Methacrylic acid co-polymer Type - C 7.5 

Ammonia solution {25%w/v) 2O.O 

Gelatin mass is prepared by dispersing gelatin in a mixture of water 
triethyl citrate and glycerin maintained at 70°C. Methacrylic acid co- 
polymer Type - C is dissolved by stirring in to ammonia sohition at room 
temperature. The polymer solution is added to gelatin mass while stining 
the mass maintained at 45 - 50'C. Vacuum is applied to the mixing vessel 
to remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 

b) Composition of the medicament: 

Name of the ingredient mg/ Capsule 

Soybean oil 280.0 

Omeprazole 20 0 

Meglumine 20.0 

Colloidal silicon dioxide 5 q 



Colloidal silicon dioxide is dispersed into soybean oil using a mechanical 
stirrer. Omeprazole and meglumine are added to the dispersion while 
stirring to obtain a smooth dispersion. 

c) Manufacturing of capsule; 

This gelatin mixture is transferred to the holding tank of rotary die 
capsulation machine for manufacture of capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by rotary die process. 
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10.0 

25.0 



EXAMPLE -9 

a) Composition of the Soft gelatin sheU: 
' Name of ti,e ingredient Percent by wt 

30.0 

Gelatin 

Glycerin ^oo 
10 Water 

Polyvinyl acetate phthalate 
Ammonia solution (25%w/v) 

Gelatin mass is prepared by dispersing gelatin in a mixture of water and 
„ fX^^^'^^ 70»C.^yvinyl acetate phthalate is djssd^by 

in to ammonia solution at room temperature. The pdymer 
Son t added to gelatin mass while stirring the mass mamtamed at 45 - 
50^ Va^um rfpplie^ to the mixing vessel to remove the ammoma 
evoWed ^d to obtai^ bubble free transparent mixtare of polymer solution 
20 and gelatin mass. 

b) Compositipn of the medicament: 

^ , . ... mg/ Capsule 

jSamcofthemgredient ^ ^ 

0°T^'' 20.0mg 

Y^r^ jO.Omg 
Lecithm ^ 

" Uciflui. is dispersed into Sm flower oil using a meohameal sdm^^ 

SSq^le anTmeglunnne are added to the dispersion wh.le stming to 

obtain a smooth dispersion. 

35 c) Manufacturing of capsule: 

This gelatin niixSire is transferred to the holding tank of rotary die 
^ Je^rraaohine for nanuftcture of capsule shell The dr^on 
SnLining medicament is transferred to the hopper of the capsnlabon 
for filling into the soft gel capsules. The soft gel capsules are 
manufactured by rotary die process. 
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EXAMPLE -10 
a) Composition of the Soft gelatin shell: 



Name of the ingredient Percent by wt. 

Gelatin 40.0 

Triethyl citrate 7.5 

Glycerin 10.0 

Water 20.0 

Methacrylic acid co-polymer Type - A 7.5 

Ammonia solution (25%w/v) 17.5 



Gelatin mass is prepared by dispersing gelatin in a mixture of water 
Triefliyl citrate and glycerin maintained at 70°C. Methacrylic acid co- 
polymer Type - A is dissolved by stirring in to ammonia solution at room 
temperature. The polymer solution is added to gelatin mass while stirring 
the mass maintained at 45 - 50°C. Vacuum is apphed to the mixing vessel 
to remove the ammonia evolved and to obtain bubble free transparent 
mixture of polymer solution and gelatin mass. 

b) Composition of the medicament: 



Name of the ingredient mg / Capsule 

Soybean oil 280.0mg 
Omeprazole 20.0mg 
Meglumine 20.0mg 
Colloidal silicon dioxide 30.0mg 



Colloidal siMcon dioxide is dispersed into soybean oil using a mechanical 
stirrer. Omeprazole and meglumine are added to the dispersion while 
stirring to obtain a smooth dispersion. 

c) Manufacturing of capsule: 

This gelatin mixture is transferred to the holding tank of rotary die 
capsulation machine for manufacture of capsule shell. The dispersion 
containing medicament is transferred to the hopper of the capsulation 
machine for filling into the soft gel capsules. The soft gel capsules are 
manufactured by rotary die process. 
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The advantages of the present invention are: 

1) Simple method of manufacturing, when compared to the methods disclosed 
in the prior art making the process economical. 

2) Improved bioavailability when compared to the solid enteric coated pellets 
and tablets as the medicament is solublised or suspended in the form of 
very fine particles in the liquid / semisolid pharmaceutical composition 
filled into the soft gel capsule. 

3) The reactive acidic gjroups of enteric polymers are in minimal contact with 
the active ingredient as the polymer is mixed into large amount of gelatin 
mass. Only small amounts of alkaline reactive material is required to 
neutralize the fi^ee fatty acids in the oily substances and fi-ee acidic reacting 
groups of enteric polymer in contact with the active ingredient on inner 
surface of the shell. 

4) The soft gel does not require any protective sub-coating. Consequently the 
active ingredient quickly dissolves into the intestinal fluid once the gastric 
resistmt but intestinal soluble gelatin composition is dissolved. 

5) The soft gel capsules are simple in composition and therefore do not 
require any sophisticated equipment for manufacturing. 
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We claim: 

1. A pharmaceutical composition in form of a soft gel capsule resistant 
to gastric juice and soluble in intestine useful for the treatment of 
duodenal ulcers and related ailments which comprises of a gelatin shell 
resistant to gastric juice and soluble in intestine having an enteric 
polymer mixed into gelatin in the form of free acid or its salt and the 
capsule incorporating a composition comprising of benzimidazole 
derivative, a hydrophobic oily substance or a mixture of such oily 
substances, an alkaline inert reacting material, a suspending agent, a 
surface active agent and / or a solublising agent; wherein the c^sules 
are insoluble in aqueous medium up to a pH of 5.5 but quickly 
dissolving above pHof6.0. 

2. A pharmaceutical composition as claimed in claim 1 wherein tiie 
benzimidazole derivative, is selected from medicaments such as 
omeprazole, lansoprazole, pantoprazole, timoprazole and the like and 
the amount present in the formulation is equivalent to one unit dose of 
selected benzimidazole derivative. 

3. A pharmaceutical composition as claimed in claims 1 & 2 wherein 
the. enteric polymer employed for coating the gelatin shell is selected 
from polymers such as hydroxypropyl methyl cellulose phtfaalate, alkyl 
metfaacrylate and methacrylic acid copolymers, polyvinyl acetate 
phtfaalate and the like in die form of free acid or their ammonia or alkali 
metal salts and the amoimt employed ranging from 5,0 to 40.0 
percent, preferably 5.0 to 25.0 percent by weigjit, with reference to the 
dried shell. 

4. A pharmaceutical composition as claimed in claims 1 to 3 wherein 
the benzimidazole derivative in the formulation is suspended / 
solubilised in a hydrophobic oily substance selected from fats and oils of 
vegetable origin such as sesame oil, com oil, maize oil, soybean oil, 
sunflower oil, arachis oil, gingly oil and the like; animal origin such as 
fish oil, pig oil, beef oil and the like; esters of straight chain aliphatic oils 
such as SunSoft 700 P-2 (Taiho chemical company) Panasete 810 
(Nippon oils and Fats); hydrogenated vegetable oils or a mixture thereof 
and the amount of hydrophobic oily substance used ranging from 50.0 
to 80.0 percent by weight, with reference to the contents filled in 
capsules. 
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5. A pharmaceutical composition as claimed in claims 1 to 4 wherein 
substances such ascolloidal silicon dioxide, polyvinylpyrrolidone are 
used as dispersing agents in an amount ranging from 0.5 to 20.0 percent 
preferably 1.0 to 10.0 percent by weigjit and materials such as glyceryl 
monostearate, lecithin, polyoxyethylene castor oil derivative such as 
Cremophor RH 40, Cremophor EL (BASF) polyoxyethylene sorbitan 
fatty acid esters, sodium lauiyl sulphate, docusate sodium and the like 
are used as surface active agent and / or a solublising agent and the 
amount of surface active agent and/or solublising agent ranging from 2,0 
to 20,0 percent, preferably 5.0 to 15.0 percent by weight, with reference 
to the contents filled in c^sule. 

6. A pharmaceutical composition as claimed in claims 1 to 5 wherein 
materials such as the sodium, potassium, calcium, magnesium and 
aluminium salts of phosphoric acid, carbonic acid, citric acid, o&er 
suitable organic or inorganic acids; substances iised in antacid 
preparations; meglumine; triethanolamine and the like are used as 
alkaline inert reacting materials and the amount ranging from 5.0 to 
40.0 percent, preferably 10.0 to 25.0 percent by weigJit, with reference 
to the contents filled in capsule. 

7. A pharmaceutical composition as claimed in claims 1 to 6 wherein 
the soft gel capsules are treated with a gelatin cross linking agent such as 
formaldehyde, glutaraldehyde, crotonaldehyde, 1,2-phthalic acid 
aldehyde, 1,3-phthaIic acid aldehyde, 1,4-phthalic acid aldehyde; 
carboimides such as l-ethyl-3-[2-morpholinyl-(4)-ethyl]-carboimide" 
metho-P-toluene-suIfonate and the like. 

8. A pharmaceutical composition as claimed in claims 1 to 7 wherein 
the soft gel capsules are treated with cold dilute solutions of acids 
selected from hydrochloric acid, sulphuric acid, nitric acid, phosphoric 
acid, citric acid, propionic acid, benzoic acid, oxalic acid, maleic acid, 
fiimaric acid and the like. 

9. A process for the preparation of a pharmaceutical composition in the 
form of a soft gel capsule resistant to gastric juice and soluble in 
intestine useful for the treatment of duodenal ulcers and related ailments 
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which comprises forming a gelatin shell which is resistant to gastric juice 
and soluble in intestine having an enteric polymer in the form of free 
acid or its salt, and incorporating into the resultant capsule a 
composition comprising of a benzimidazole derivative, a hydrophobic 
5 oily substance or a mixture of such substances, an alkaline inert reacting 

material, a suspending agent, a surface active agent and / or a 
solublising agent; where the resultant capsules are insoluble in aqueous 
medium up to a pH of 5.5 but quickly dissolve above pH of 6.0. 



10 

10. A pharmaceutical composition in form of a soft gel capsule resistant 
to gastric juice and soluble in intestine useful for the treatment of 
duodenal ulcers and related ailments substantially as herein described 
with reference to the examples. 
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